Factors Influencing University Nursing Students' Measles Vaccination Rate During a Community Measles Outbreak  by Kim, Ji Soo & Choi, Jeong Sil
able at ScienceDirect
Asian Nursing Research 10 (2016) 56e61Contents lists availAsian Nursing Research
journal homepage: www.asian-nursingresearch.comResearch ArticleFactors Inﬂuencing University Nursing Students' Measles Vaccination
Rate During a Community Measles Outbreak
Ji Soo Kim, RN, PhD, Jeong Sil Choi, RN, MPH, PhD, APICN *
College of Nursing, Gachon University, Incheon, South Koreaa r t i c l e i n f o
Article history:
Received 3 March 2015
Received in revised form
9 September 2015
Accepted 9 November 2015
Keywords:
knowledge
measles
nursing
vaccination* Correspondence to: Jeong Sil Choi, RN, MPH, PhD
Gachon University, 191 Hambakmoero Yeonsu-dong
South Korea.
E-mail address: jschoi408@empas.com
http://dx.doi.org/10.1016/j.anr.2015.11.002
p1976-1317 e2093-7482/Copyright © 2016, Korean So
creativecommons.org/licenses/by-nc-nd/4.0/).s u m m a r y
Purpose: The purpose of this study was to survey the current state of measles vaccination in university
nursing students during a measles outbreak and to identify factors inﬂuencing nursing students'
vaccination rate.
Methods: In 2014, this study used a self-administered questionnaire to survey 380 university nursing
students. Factors inﬂuencing measles vaccination were identiﬁed through logistic regression analysis
using variables between the vaccinated and nonvaccinated groups.
Results: Measles vaccination rate was 52.1%. The vaccination rate was signiﬁcantly higher in juniors,
seniors, and those who had heard about measles. In relation to health beliefs, the measles vaccination
rate was higher when perceived beneﬁts were high and perceived barriers were low.
Conclusions: A systematic measles vaccination program targeting nursing students upon their entry to
university is needed. In order to increase the measles vaccination rate, application of effective promotion
campaigns and education programs is necessary.
Copyright © 2016, Korean Society of Nursing Science. Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Measles is one of the most contagious diseases globally, with
outbreaks occurring throughout the world. However, the rate of
these outbreaks has decreased markedly in developed countries
since the development of a vaccine, although the disease is still
common in developing countries [1].
In 1997, Korea's national immunization program recommended
the ﬁrst vaccination against measles, mumps, and rubella (MMR) to
be administered at the age of 12e15 months and the second one at
the age of 4e6 years. However, the status of measles immunity for
adults born before 1997 is uncertain [2,3]. Korea received national
veriﬁcation on measles elimination from the World Health Orga-
nization in early 2014 [2e4]. From February 2014, however, spo-
radic measles outbreaks were reported throughout the country,
mainly at middle and high schools. In addition, 85 students at a
university were infected with measles [2,3]. As measles patients
aged 12e39 years, and there were 437 measles patients during a, APICN, College of Nursing,
, Yeonsu-gu, Incheon 21936,
ciety of Nursing Science. Publishedperiod of 6 months, the national outbreak control was imple-
mented [2,3].
As a rapidly increasing number of patients visited hospitals,
medical institutions that had seen few measles patients for the last
10 years faced the task of managing the patients as well as imple-
menting measles vaccination guidelines for health care workers. In
addition, nursing students who had to be trained in such hospitals
were exposed to the risk of infection, and faced measles outbreaks
in their community or campus [5e7]. The majority of US medical
schools require students to show documents of immunity against
tetanusediphtheria, MMR, varicella (chickenpox), and hepatitis B
prior to commencement of ﬁrst-year classes [8e10]. Despite such
standards in the US, the majority of Korean medical institutions
continue to lack similar measures [8e10].
In Korea, only those born in 1967 or before are considered to
possess an immunity against measles, and vaccination was rec-
ommended for university students, health care workers, and
overseas travelers without records on measles vaccination, without
past history of measles, and without the measles antibody [2,3,5].
Accordingly, nursing students falling within the category are often
in an unvaccinated condition while in hospital practice, and
because they are not included in the national vaccination program,
it is difﬁcult even to grasp the current state of immunity against
measles [2,3,5].by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
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her to behave in a speciﬁc manner in order to prevent illness [10].
Health beliefs affect attitudes and behaviors regarding vaccination
[10,11] and have been proven to be an important predictor of
vaccination [11]. Previous measles-related studies surveyed uni-
versity students' [12,13] and medical workers' [14,15] knowledge,
attitude, and beliefs in MMR vaccination, and examined factors
inﬂuencing university students' measles vaccination based on a
health belief model during community measles outbreaks [16,17].
In addition, some studies examined the immune state of medical
workers or nursing students [18,19].
The Korean measles outbreak occurred after 10 years of suc-
cessful management by the measles elimination program; nursing
students not covered by the national immunization program are
highly likely to be infected with measles in the community and
during their hospital practice [5,8]. Thus, this study aimed to survey
nursing students' current state of vaccination in the wake of the
measles outbreak, their knowledge and health beliefs, and examin
how these variables affect their measles vaccination rate. The
ﬁndings of this study are expected to provide ground data for
effectively improving measles vaccination in nursing students who
are exposed to the risk of infection.
Methods
Research design
This study used a descriptive study design to understand the
status of measles vaccination among Korean nursing students who
had experienced community measles outbreaks and to identify
factors inﬂuencing measles vaccination rate.
Sample and setting
The participants of this study were sampled from three uni-
versities, which were located in one of the three areas where
measles outbreaks occurred in October 2014. Participant selection
occurred through convenience sampling, with a consideration of
grade level in order to ensure that each grade level was represented
equally. Sample size for logistic regression analysis was determined
using G*Power 3.1.3 [20]. The estimation of sample size was based
on MMR-related health beliefs, which was one of the major vari-
ables included in this study among risk factors inﬂuencing inten-
tion for MMR vaccination and showed the lowest odds ratio (OR) in
literature review [21]. With an OR of 1.63, signiﬁcance level of .05,
and power of .90, the minimum required sample size was 285.
Based on sample size and in consideration of the response rate, the
total number of participants included were 496 students. In sam-
pling the participants, we excluded those who had been infected
with measles in the past, those who did not know whether they
had been infected with measles, and those who did not know
whether they had been vaccinated for measles (76 students).
Questionnaires were distributed to 420 students, 402 (95.7%) of the
students responded, and 380 questionnaires answered completely
were used as valid data.
Measures
Current state of measles vaccination
Questions for surveying the current state of measles vaccination
were based on previous studies that surveyed the current state of
measles vaccination and factors inﬂuencing vaccination
[8,12,13,17,21]. The questions included four questions on de-
mographic characteristics such as gender, age, grade, and religion
[12,17], and ﬁve questions on measles vaccination, such as whetherthe participants have had measles vaccination [17], whether they
have heard about measles vaccination [13,21], whether they have
heard about MMR vaccination [21], and whether they have expe-
rienced measles-related education and would recommend vacci-
nation to others [8].
Measles and vaccination related health beliefs
Questions on measles and vaccination related health beliefs
were prepared by the researcher through revising and supple-
menting questionnaires for surveying university students [16] and
the general population [21] on their health beliefs related to MMR
vaccine. The questions were revised for the Korean sample. The
content validity of the revised and supplemented questions was
veriﬁed by an infectious disease doctor, two infection control nurse
practitioners, and a nursing professor. The tool consisted of 10
items, including 2 items for perceived susceptibility concerning the
possibility of measles infection and the fear of measles infection, 2
items for perceived severity concerning psychological severity from
measles infection and the severity of effects of an aggravated
measles infection on one's future, 2 items for perceived beneﬁts of
vaccination, and 4 items for perceived barriers concerning the high
cost of vaccination, side effects of vaccination, the pain of vaccina-
tion, and the inconvenience of two injections received at intervals.
Each item was measured using a 4-point Likert-type scale ranging
from 1 (strongly disagree) to 4 (strongly agree); the higher the score,
the stronger the health beliefs. Cronbach ɑ for overall health beliefs
was .80; it was .79 for perceived susceptibility, .71 for perceived
severity, .83 for perceived beneﬁts, and .74 for perceived barriers.
Measles and vaccination related knowledge
Questions on measles and vaccination related knowledge
designed for Korean participants were developed by the researcher
based on the Advisory Committee on Immunization Practices [1],
the vaccination criteria and methods of the Korea Center for Dis-
ease Control and Prevention [2,3], and the questionnaire on
measles-related knowledge developed by Abd Elaziz, Sabbour, and
Dewedar [13]. The content validity of the revised and supple-
mented questions was veriﬁed by an infectious disease doctor, two
infection control nurse practitioners, and a nursing professor. The
questions included one question on the characteristics of the
measles virus, three on infection routes, two on symptoms and
complications, two on treatment methods and immunity, and two
on vaccination. One point was given for each correct answer, and
0 points were given for an incorrect answer or “don't know”; the
total score ranged from 0 to 10. The knowledge score was converted
to a correct answer rate percentile (%). The content validity of the
developed tool was veriﬁed, and its reliability (KudereRichardson
Formula 20) was .71.
Procedures
During the period from October to November 2014, the
researcher visited the participants' classrooms, explained the pur-
poses of research, and distributed the questionnaires. Only those
who consented to participate signed the written consent form on
the ﬁrst page of the questionnaires and answered the question-
naires. Completed questionnaires were recovered by the
researcher.
This study was approved by the institutional review board at
Gachon University (IRB No. 1044396-201411-HR-027-01).
Statistical analysis
Collected data were analyzed using SPSS version 21.0 for Win-
dows (SPSS Inc., Chicago, IL, USA). The participants' measles
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and comparison between the vaccinated group and nonvaccinated
group was made through bivariate simple logistic regression
analysis for each explanatory variable. Factors inﬂuencing measles
vaccination rate were identiﬁed through enter-type multiple lo-
gistic regression analysis using variables showing a signiﬁcant
difference at the signiﬁcance level of .05 between the vaccinated
and nonvaccinated groups as explanatory variables. The signiﬁ-
cance level in the logistic regression analyses was .05, and the OR
and 95% conﬁdence interval (CI) were calculated for each factor.
When the goodness-of-ﬁt of multiple logistic regression analysis
was tested, the signiﬁcance probability of the likelihood ratio was
below .001. The signiﬁcance probability of statistics, which in-
dicates the goodness-of-ﬁt of the model including explanatory
variables, was above .05. Therefore, the model of this study was
statistically signiﬁcant.Results
Descriptive statistics
In the 380 self-administered respondents, the measles vacci-
nation rate was 52.1%. Of the participants, 89.2% were female. The
mean age of the participants was 21.2 ± 2.0 years. Of the students,
19.2% were freshmen; 31.8% were sophomores; 24.2% were ju-
niors; 24.7% were seniors; 52.1% did not have a religion. Within
the section concerning measles vaccination characteristics, 91.1%
had heard about measles vaccine, and 69.2% had heard about
MMR; 72.4% had never been educated on measles, and 95.5%Table 1 Bivariate Analysis of Measles Vaccination Status in University Nursing Students (N
Categorical variables Total
n (%) or M ± SD
General characteristics 380 (100.0)
Gender
Male 41 (10.8)
Female 339 (89.2)
Age (yr) 21.2 ± 2.0
Grade
1 73 (19.2)
2 121 (31.8)
3 92 (24.2)
4 94 (24.7)
Religion
No 198 (52.1)
Yes 182 (47.9)
Having heard about measles vaccination
No 34 (8.9)
Yes 346 (91.1)
Having heard about MMR vaccination
No 117 (30.8)
Yes 263 (69.2)
Experience of measles education
No 275 (72.4)
Yes 105 (27.6)
Recommend measles vaccination to others
No 17 (4.5)
Yes 363 (95.5)
Health beliefs on measles vaccination (1e4) 2.47 ± 0.29
Perceived susceptibility to measles infection 1.65 ± 0.58
Perceived severity of measles infection 2.17 ± 0.65
Perceived beneﬁts of measles vaccination 3.12 ± 0.64
Perceived barriers to measles vaccination 2.70 ± 0.48
Measles & vaccination-related knowledge (1e100)a 52.68 ± 19.94
Note. CI ¼ conﬁdence interval; MMR ¼ measles, mumps, rubella; OR ¼ odds ratio.
*p < .05.
a Percent correct.replied that they would recommend the vaccination to others
(Table 1).
Health beliefs and knowledge about measles and vaccination
The mean score for health beliefs related to measles and
vaccination was 2.47 ± 0.29 out of 4, perceived susceptibility to
measles infection was 1.65 ± 0.58, perceived severity of measles
infection was 2.17 ± 0.65, perceived beneﬁts of measles vacci-
nation was 3.12 ± 0.64, and perceived barriers to measles
vaccination was 2.70 ± 0.48. The score for perceived beneﬁts
was the highest, and the score for perceived susceptibility was
the lowest. The item “I think that measles vaccination is effec-
tive in preventing acute measles diseases” had the highest mean
score at 3.18 ± 0.68; the item “I may be infected with measles
more easily than others” had the lowest mean score at
1.64 ± 0.61.
The mean score for knowledge related to measles and vaccina-
tionwas 52.68 ± 19.94 out of 100. By item, the score for “The typical
symptoms of measles include fever and rash (True)” was highest at
97.11 ± 16.79, while the score for “Measles can be treated with
antibiotics (False)” was lowest at 24.21 ± 42.89 (Table 2).
A comparison between vaccinated and nonvaccinated groups
According to the results of bivariate analysis of the vaccinated
and nonvaccinated groups, signiﬁcant differences were observed in
gender, age, grade, experience in hearing about the measles vac-
cine, experience in hearing about the MMR vaccine, experience in¼ 380).
Vaccinated Nonvaccinated Unadjusted OR (95% CI)
n (%) or M ± SD n (%) or M ± SD
198 (52.1) 182 (47.9)
14 (7.1) 27 (14.8) 1.00 (reference)
184 (92.9) 155 (85.2) 2.29 (1.16, 4.52)*
21.7 ± 1.6 20.6 ± 2.2 1.46 (1.28, 1.68)*
13 (6.6) 60 (33.0) 1.00 (reference)
28 (14.1) 93 (51.1) 1.39 (0.67, 2.89)
88 (44.4) 4 (2.2) 101.54 (31.59, 326.41)*
69 (34.8) 25 (13.7) 12.74 (5.99, 27.08)*
105 (53.0) 93 (51.5) 1.00 (reference)
93 (47.0) 89 (48.9) 0.93 (0.62, 1.39)
2 (1.0) 32 (17.6) 1.00 (reference)
196 (99.0) 150 (81.4) 20.90 (4.93, 88.62)*
20 (10.1) 97 (53.3) 1.00 (reference)
178 (89.9) 85 (46.7) 10.16 (5.88, 17.54)*
107 (54.0) 168 (92.3) 1.00 (reference)
91 (46.0) 14 (7.7) 10.21 (5.53, 18.83)*
10 (4.5) 7 (3.8) 1.00 (reference)
188 (94.9) 175 (96.2) 0.75 (0.28, 2.02)
2.50 ± 0.28 2.43 ± 0.29
1.70 ± 0.57 1.60 ± 0.59 0.76 (0.54, 1.08)
2.17 ± 0.67 2.16 ± 0.63 1.04 (0.78, 1.42)
3.42 ± 0.51 2.81 ± 0.62 7.88 (4.80, 12.95)*
2.65 ± 0.47 2.76 ± 0.49 0.63 (0.41, 0.96)*
57.73 ± 18.75 47.20 ± 19.79 16.87 (5.56, 51.23)*
Table 2 Summary Statistics for Measles and Vaccination-related Health Beliefs and
Knowledge (N ¼ 380).
Items M ± SD
Health beliefs (range, 1e4) 2.47 ± 0.29
Perceived susceptibility to measles infection 1.65 ± 0.58
I may be infected with measles more easily than others. 1.64 ± 0.61
I am afraid of being infected with measles. 1.65 ± 0.68
Perceived severity of measles infection 2.17 ± 0.65
I think that measles infection is a serious disease. 2.28 ± 0.73
I think that measles infection will be a big obstacle to
my future.
2.05 ± 0.76
Perceived beneﬁts of measles vaccination 3.12 ± 0.64
I think that measles vaccination is an essential
requirement.
3.06 ± 0.72
I think that measles vaccination is effective in
preventing acute measles diseases.
3.18 ± 0.68
Perceived barriers to measles vaccination 2.70 ± 0.48
Measles vaccination is too expensive. 2.58 ± 0.74
I am afraid of vaccination because of the side effects of
measles.
3.12 ± 0.65
It is troublesome to have to get vaccination twice for
measles.
2.41 ± 0.77
It seems painful to get injection with measles vaccine. 2.70 ± 0.91
Knowledge (range, 0e100.0%; true or false) 52.68 ± 19.94
Measles can be caused by bacteria. (False) 35.79 ± 48.00
Measles can be transmitted by air. (True) 32.89 ± 47.05
Because measles is transmitted easily, over 90% of those
exposed without antibody are infected. (True)
43.95 ± 49.70
Measles can be transmitted through food and water.
(False)
40.00 ± 49.05
The typical symptoms of measles include fever and rash.
(True)
97.11 ± 16.79
Measles can have complications like diarrhea, otitis
media, and meningitis. (True)
71.58 ± 45.16
Measles can be treated with antibiotics. (False) 24.21 ± 42.89
Once a person is infected with measles, immunity is
maintained throughout his/her lifetime. (True)
52.63 ± 49.99
By one inoculation of measles vaccine, people can gain
lifelong immunity against measles. (False)
43.42 ± 49.63
One without measles antibody should get the vaccine
even if he/she is an adult. (True)
85.26 ± 35.49
Table 3 Factors Inﬂuencing Measles Vaccination Based on Multiple Logistic Regression
Analysis (N ¼ 380).
Variables OR (95% CI)*
Gender 1.67 (0.51, 5.48)
Age (yr) 0.86 (0.70, 1.05)
Grade 2 1.10 (0.33, 3.64)
Grade 3 71.08 (9.96, 507.15)*
Grade 4 7.80 (1.54, 39.41)*
Having heard about measles vaccination 7.80 (1.54, 39.41)*
Having heard about MMR vaccination 1.31 (0.44, 3.89)
Experience of measles education 1.79 (0.71, 4.50)
Perceived beneﬁts of measles vaccination 6.79 (3.64, 12.68)*
Perceived barriers to measles vaccination 0.39 (0.20, 0.78)*
Measles & vaccination related knowledgea 1.50 (0.29, 7.88)
Note. CI ¼ conﬁdence interval; MMR ¼ measles, mumps, rubella; OR ¼ odds ratio.
*p < .05.
a Percent correct.
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knowledge (p < .05) (Table 1).
Factors inﬂuencing measles vaccination
Logistic regression analysis was performed using the variables
that showed a signiﬁcant difference in the bivariate analysis as
independent variables. The measles vaccination rate was higher in
juniors [OR ¼ 71.08, CI (9.96, 507.15)] and seniors [OR ¼ 7.80, CI
(1.54, 39.41)] than in freshmen. The measles vaccination rate was
higher in those who had heard about measles in general than those
who had not [OR ¼ 7.80, CI (1.54, 39.41]]. The measles vaccination
rate was higher in those with high perceived beneﬁts [OR¼ 6.79, CI
(3.64, 12.68)] than those with low perceived beneﬁts and in those
with low perceived barriers [OR ¼ 0.39, CI (0.20, 0.78)] than those
with high perceived barriers (Table 3).
Discussion
The measles vaccination rate was 52.1% among the nursing
students surveyed in this study. This vaccination rate is lower than
the measles vaccination rate (71.7%) of university students when
measles broke out at a university in the UK in 1997 [17] and the rate
of Greek nursing students (64.7%) [18], but higher than the rate
among Egyptian medical students (14.6%) [13] during a measles
outbreak. According to the World Health Organization [4], Korean
children's measles vaccine coverage was 99.0% in 2013. However,
the nursing students of this study, whose mean age was 21 years,showed a lower vaccination rate than that of Korean children. Even
when considering the fact that measles vaccination was not
required of people of that age and that the survey relied on the
participants' memories rather than immunological examination
through blood tests, the nursing students' vaccination rate was still
low despite their high risk of infection [12]. Given that the number
of community measles patients is increasing rapidly and secondary
measles infection is occurring among medical workers in hospitals,
development of programs for increasing the measles vaccination
rate of nursing students is needed [5,8]. Since 72.4% of the partic-
ipants had never been educated on measles and experience in
hearing about measles vaccination was found to be a signiﬁcant
factor inﬂuencing measles vaccination decision in multivariate
analysis, it is essential that basic information and education on
measles vaccination and the prevention of measles infection be
provided to nursing students.
The health belief model has been applied for prevention or
detection of disease [22]. Knowing an individual's sense of
perceived threat of being infected with measles (perceived sus-
ceptibility and perceived severity), as well as the perceived beneﬁts
and barriers to being vaccinated, provide a better understanding of
some of the beliefs and attitudes that determine measles vaccina-
tion adoption and contribute to the development of intervention
efforts designed to increase vaccination rates among students
[16,21]. In the health beliefs section of the survey, the score for
perceived susceptibility was the lowest at 1.65, indicating that the
nursing students believe that their risk of being infected with
measles is low even when measles breaks out in their community.
The correct answer rate of the nursing students' knowledge was
52.7%. Although the questions on knowledge differed, the knowl-
edge level of the students in our study was higher than the correct
answer rate (29.7%) among the medical students of Egypt where
the measles vaccine was introduced at a time similar to its intro-
duction in Korea. However, the correct answer rate for “Measles can
be treated with antibiotics” was the lowest (24.2%), suggesting that
it would be necessary to clarify that measles was a viral disease and
to establish the concept of supportive care. In addition, the score
regarding the transmission mechanism of measles, “Measles is
transmitted through the air” was the second lowest at 32.9%, thus
supporting the necessity of providing education on the trans-
mission mechanism and guidelines for the prevention of measles
infection. Based on the ﬁnding that education experience was a
signiﬁcant inﬂuencing factor in bivariate analysis, more effective
and accurate education on measles may also work as a major
inﬂuencing factor for measles vaccination in multivariate analysis.
In this study, the measles vaccination rate was higher in juniors
and seniors than in freshmen, in those who had heard about
measles, in those whose perceived beneﬁts were high, and in those
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practices in hospital in their third year, Korean nursing students are
exposed to the hospital environment, where the risk of infection is
high. MMR vaccination is recommended for American medical
students in their ﬁrst year of university [9]. According to the results
of a survey with 439 nursing schools located in the US, 97.7%
demanded measles vaccination on admission [10]. In Korean and
Japanese medical universities, however, such recommendations
have not been established systematically [8]. As a result, nursing
students are exposed to the risk of infectious diseases without a
basic examination of their immunity against such diseases, unless
they choose to pay for the examination. Nevertheless, the ﬁndings
of this study reﬂected the characteristics of those Korean commu-
nities wheremeasles outbreaks occurred, showing that themeasles
vaccination rate was higher in juniors and seniors exposed to
hospital environment. Regardless of the occurrence of such tem-
porary phenomena like a measles outbreak, it is essential that
medical university students be required to get their MMR vacci-
nations upon entrance to the program [10], and to introduce a
program for monitoring the vaccination.
In a university study conducted in the UK, when logistic
regression analysis was performed on factors inﬂuencing measles
vaccination during a community measles outbreak, perceived
susceptibility, perceived barriers, cue to action, and health moti-
vation were found to be signiﬁcant inﬂuencing factors [17]. In
another study with university students, factors inﬂuencing MMR
vaccinationwere beneﬁts, barriers, and the vaccination of friends or
colleagues [16]. These previous studies partially support the ﬁnd-
ings of this study in that barriers to and beneﬁts from measles
vaccination were signiﬁcant inﬂuencing factors. In a survey on
perceived barriers to measles vaccination in Japanese medical
students, the students felt a burden for paying the fee at their own
expense despite compensation by the national insurance [8]. The
participants of this study mentioned the high expense of measles
vaccination not covered by the national insurance along with the
inconvenience of two inoculations. In order to lower these barriers,
the government should support national insurance which covers
the cost, provides accurate guidelines, and plans vaccination in
consideration of the cost-effect aspect [23,24]. Particularly for
medical students, the school should prepare an effective vaccina-
tion program for proper completion of two inoculations [10].
A limitation of this study is that the survey relied on the par-
ticipants' self-administered reports on their vaccination and anti-
body histories; additional research is required in order to conﬁrm
their memories through immunoassay tests [12]. If a participant
was vaccinated for measles at a young age, he/she might not
remember it [12]. In order to reduce these errors, this study
excluded those who replied in the questionnaire survey that they
had contractedmeasles, did not knowwhether they had contracted
it or not, or did not know their history of measles vaccination. In
addition, parents' intention to vaccination is an important inﬂu-
ential factor for measles vaccination. Thus, for university students
who are in the period of transition to adulthood, further research
may focus on parents' intention to vaccination [21]. Lastly, vacci-
nation programs for the prevention of measles in nursing students
should be promoted, not only during community outbreaks but
also during normal times. In addition, exploration of nursing stu-
dents' general immunity against measles using a larger number of
participants is recommended for future studies.
Conclusions
Nursing students' measles vaccination rate was 52.1% during a
community measles outbreak in Korea. According to the results of
logistic regression analysis, the vaccination rate was higher innursing school juniors and seniors, in those who had heard about
measles vaccination, in those whose perceived beneﬁts were high,
and in thosewhose perceived barriers were low. In consideration of
nursing students' risk of infection, we need to introduce a sys-
tematic measles vaccination program at the time of the students'
entry into nursing school. In addition, nursing students who are
excluded from the national immunization program because of their
age need to be included in the target population. Since the vacci-
nation rate increases only with experience in hearing about mea-
sles vaccination, application of effective promotion campaigns and
education programs is necessary.
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